Changes in astrocyte mitochondrial function with stress: effects of Bcl-2 family proteins.
Mitochondria are central to both apoptotic and necrotic cell death, as well as to normal physiological function. Astrocytes are crucial for neuronal metabolic, antioxidant, and trophic support, as well as normal synaptic function. In the setting of stress, such as during cerebral ischemia, astrocyte dysfunction may compromise the ability of neurons to survive. Despite their central importance, the response of astrocyte mitochondria to stress has not been extensively studied. Limited data already suggest clear differences in the response of neuronal and astrocytic mitochondria to oxygen-glucose deprivation (GD). Prominent mitochondrial alterations during stress that can contribute to cell death include changes in production of reactive oxygen species (ROS) and release of death regulatory and signaling molecules from the intermembrane space. In response to stress mitochondrial respiratory function and membrane potential also change, and these changes appear to depend on cell type. Bcl-2 family proteins are the best studied regulators of cell death, especially apoptosis, and mitochondria are a major site of action for these proteins. Although much data supports the role of Bcl-2 family proteins in the regulation of some of these mitochondrial alterations, this remains an area of active investigation. This mini-review summarizes current knowledge regarding mitochondrial control of cell survival and death in astrocytes and the effects of anti-apoptotic Bcl-2 proteins on astrocyte mitochondrial function.